Mechanism of synergy between granulocyte-macrophage colony-stimulating factor and granulocyte colony-stimulating factor in colony formation from human marrow cells in vitro.
The synergy of human granulocyte-macrophage colony-stimulating factor (GM-CSF) and human granulocyte colony-stimulating factor (G-CSF) in the colony formation derived from human marrow cells was studied. The colony formation stimulated by GM-CSF plus G-CSF was dependent on the dose of each CSF, with the plateau for the number of GM colonies being higher than the sum of the individual plateaus by GM-CSF or G-CSF. Analysis of the colonies formed by GM-CSF plus G-CSF revealed efficient formation of neutrophil and monocyte colonies. To study the effect of GM-CSF and G-CSF on the maintenance of the progenitors that respond to the synergy of the CSFs, addition of each CSF to the medium of clonal cell culture was delayed. The progenitors that formed colonies on day 7 due to synergy of the CSFs were perfectly maintained by GM-CSF for at least 72 h and the progenitors that formed colonies on day 14 due to synergy of the CSFs were partly maintained by G-CSF or GM-CSF. The DNA synthetic rate of the progenitor cells that respond to GM-CSF plus G-CSF was significantly lower than those that respond to GM-CSF or G-CSF. According to light scatter analysis of phagocyte-depleted marrow mononuclear cells (PD-MMCs) using a flow cytometer, the peak population of progenitors that respond to GM-CSF plus G-CSF was in the smaller part of the PD-MMCs than those to GM-CSF or G-CSF. These results indicated that the progenitors to the synergy of GM-CSF and G-CSF are in a different proliferative state than those to each CSF. The synergy of GM-CSF and G-CSF depends on each CSF maintaining the viability of a different population of GM progenitors that can form GM colonies by both CSFs together.